The pI and pXI assembly proteins serve separate and essential roles in filamentous phage assembly.
Three non-capsid, phage-encoded proteins, pI, pIV and pXI, are required for assembly of the filamentous bacteriophage at the envelope of Escherichia coli. pIV forms the outer membrane component of the assembly site, and pI and pXI are predicted to form the cytoplasmic membrane component. pXI is the result of an in-frame internal translational initiation event in gene I and is identical with the carboxyl-terminal third of pI in amino acid sequence, membrane localization and topology. The two proteins share a cytoplasmic domain predicted to be an amphipathic helix, a transmembrane domain, and a periplasmic domain. By mutating the initiation site for pXI, a phage was made that produced only pI and was shown to absolutely require functional plasmid-encoded pXI for growth. Further mutational analysis was done to examine the functional determinants of the amphipathic helix and periplasmic domains of the pI and pXI proteins. The results show that the amphipathic helix region is very important for pI function but not for pXI function. Mutational analysis of the periplasmic domains of pI and pXI implies that these domains also perform separate functions, and suggests that the interaction between pI and pIV in the periplasm is critical for assembly. The results are discussed with regard to the separate roles that the pI and pXI proteins play in the overall process of phage assembly.